Background. The prevalence of postpartum depression in South Africa is high, but there is lack of prevalence data on postnatal depression among HIV-infected women.
Postnatal depression is the most frequently recognised mental disorder after delivery and generally begins within 4 -6 weeks after childbirth. 1 The symptoms include low mood, tiredness, insomnia, lack of energy, forgetfulness, irritability and poor functioning. The occurrence of depressive illness after childbirth can be detrimental to the mother, her marital relationship and her children and can have adverse long-term effects if not treated. 2 In addition, maternal postpartum depression poses significant risks for mother-child interaction and long-term infant outcomes. 2 Although the prevalence of postpartum depression in South Africa is high (34.7%), there are few studies on the prevalence of postnatal depression among HIV-infected women. 3 The postpartum period is a time in which women are more vulnerable to depressive symptoms, 4 but most studies have only focused on depressive symptoms in HIV-positive individuals in general. In a study conducted in an urban setting in South Africa, maternal postpartum depression was measured using the Edinburgh Postnatal Depression Scale (EPDS) among 83 HIV-infected mother infant dyads and 42.2% of the women scored above the cut-off point for depression. 5 HIV-infected mothers are at high risk for a range of emotional and psychiatric problems that may impact on immunity and HIV disease progression. 4, [6] [7] [8] Preterm delivery 9 and difficulties with partners 10 have been found to be associated with postpartum depression. In addition, low levels of social support, particularly partner support and availability of people to depend on during the pregnancy and early postpartum, and a woman's relationship with her own parents were found to be significant factors for both antenatal and postnatal depression. 11 Society expects women to be mothers, and yet at the same time it negatively judges HIV-positive women who choose to become pregnant. 12 Emotional support plays a role in depressive symptoms; with limited support, HIV-positive individuals are more likely to exhibit depressive symptoms. 13, 14 The present study aimed to determine the prevalence of depressed mood and associated factors in postnatal HIV-positive women in primary care facilities in Nkangala district, Mpumalanga, South Africa.
Method Study Setting
The study was conducted in Nkangala district, Mpumalanga, which is ranked the third most rural province in South Africa, with 60.9% of its population living in rural areas. 15 Nkangala district had a population of 1 121 839 people in 2008/9. At 28.4%, the unemployment rate is higher than the national unemployment rate (25.3%). More than a quarter (28.6%) of households in Nkangala earned less than R30 000 per year (R2 500 per month) in 2009. 15 It was estimated that 90% of the population was dependent on the state for the provision of all their health services. 16 The primary health care utilisation rate of 2.2 visits per person per year has been constant from 2008 to 2009. 17 The antenatal HIV prevalence rate in Nkangala district was 32.5% in 2009.
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SAMple And pRoCeduRe
The sample included 607 postnatal HIV-positive women with an infant aged 1 -10 weeks (30.8%), 11 weeks -6 months (36.7%) or 7 -12 months (32.5%). Almost all (98%) were from a black African population group, mainly Zulu, Swati and Tswana. The inclusion criteria for the postnatal study were that the participant attended the clinic, was HIV positive, was 18 years of age and older, and had an infant less than 12 months old. Postnatal women were recruited by systematic sampling (every consecutive patient over a period of 2 months) from 48 primary care clinics and community health centres (of in total 74 clinics) in all 6 sub-districts of Nkangala district in Mpumalanga province. In all the 48 prevention of mother-to-child transmission (PMTCT) service points in the study area, every consecutive HIV-positive mother was invited to participate in the study through referrals by health care providers. These individuals were asked to inform HIV-positive mothers about the study when the mothers came to clinic visits, and to encourage them to volunteer. Trained interviewers conducted interviews with postnatal women at health care facilities, using structured questionnaires. The questionnaire was translated into the local language, isiZulu. Informed consent was obtained from each participant before she was interviewed. Study approval was obtained from the Human Sciences Research Council ethics committee and health authorities (provincial, district, sub-district and clinic level).
MeASuReS
The questionnaire included socio-demographic items, male involvement, HIV test disclosure, delivery and infant profile, infant HIV diagnosis, stigma, discrimination, postnatal depression, attendance of support groups, and social support.
Male involvement was assessed with one item, 'Did the father of the baby accompany you to the clinic when you received antenatal care?' Response options were 'yes' or 'no'. postnatal depression. The 10-question Edinburgh Postnatal Depression Scale (EPDS) is a valuable and efficient way of identifying patients at risk for 'perinatal' depression. 19 The EPDS is easy to administer and has proved to be an effective screening tool. Mothers who score above 13 are likely to be suffering from a depressive illness of varying severity. 20, 21 The EPDS score should not override clinical judgment. A careful clinical assessment should be carried out to confirm the diagnosis. The scale indicates how the mother has felt during the previous week. It has specificity and sensitivity greater than 76%, 22 has been validated antenatally and postnatally, 20 and has been validated in a black South African population. 23 The EPDS consists of 10-selfreported items, each response rated 0 -3 based on severity, and summed to yield the total score (0 -30). The scale has items related to anxiety and depressive symptoms such as anhedonia, anxiety, tearfulness, helplessness and motivation. The EPDS scale does not rely on somatic symptoms, which is common in postpartum women irrespective of depression. Research has supported the construct validity of an intervieweradministered isiXhosa version of the EPDS for use in South Africa. 24 In South Africa there have been two validation studies of the EPDS in community samples. The first found an optimal threshold of 11/12, or 12 and above, for women in the postnatal period. 25 The second found that a threshold of 13/14, or 14 and above, was optimal for classifying 'probable' cases of depression. 25 The present study uses the threshold of 14 as a basis for interpretation. 5 Cronbach's alpha for EPDS in this sample was 0.84. hiV/AidS discrimination experiences. To assess AIDS-related discrimination, we asked participants if they had experienced seven discrimination-related events. All items referred to discrimination experiences related to their HIV-positive status, e.g. 'Have you experienced discrimination because of HIV?' Each item was responded to dichotomously, yes or no; scale scores represent the sum total of endorsed items, range 0 -7. 26 The Cronbach's alpha of this 7-item scale was 0.75. In addition, three items on discrimination experiences with health care providers were included. To assess exposure to discrimination experiences with the health care provider, interviewees were prompted with the following: 'People with HIV often sense discrimination from health care providers in subtle ways. Has anyone in the health care system ever done any of the following to you?' e.g. 'Has anyone in the health care system ever exhibited hostility or a lack of respect toward you?' Each item was responded to dichotomously, yes or no; scale scores represent the sum total of endorsed items, range 0 -3. The Cronbach's alpha of this 3-item sub-scale was 0.83.
internalised AidS stigma. We used the 7-item internalised AIDS-related stigma scale for people infected with HIV. 27 Items reflected self-defacing beliefs and negative perceptions of people living with HIV/ AIDS, e.g. 'It is difficult to tell other people about my HIV infection.' Response options ranged from 1 = strongly agree to 4 = strongly disagree. The Cronbach's alpha of this 7-item scale was 0.88. Social support. Three items were drawn from the Social Support Questionnaire to assess perceived social support. 26 The items were selected to reflect perceived tangible and emotional support. The four response options ranged from 'completely true' to 'completely false'; scale scores represent the sum total of endorsed items, range 3 -12. The Cronbach's alpha of this 3-item scale was 0.61.
In addition, three individual items were used to assess social support. Two items referred to support during pregnancy ('Saw a traditional birth attendent during pregnancy' and 'Father of baby accompanied to antenatal care'), and one item assessed the attendance of a support group. Response options were 'yes' or 'no'.
Alcohol use was assessed with one item, 'Did you ever drink alcohol (beer, wine, home-brewed beer or spirits) in the past month?' Response options were 'Yes' or 'No'.
dAtA AnAlySiS
The Statistical Package for Social Sciences (SPSS version 18.0 for Windows; SPSS Inc., Chicago, IL, USA) was used for data analyses. Descriptive data on the total sample were first examined. Postnatal women were then classified as having depressed mood or not, based on a score greater than or equal to 14 on the EPDS. Significantly skewed variables such as discrimination experiences were transformed using the formula log 10 (x+1). Bivariate analysis and multivariable logistic regressions were used to investigate associations between the socio-demographic, stressor, risk behaviour and social support variables and depressed mood. Unconditional logistic regression was then performed including the variables that had a significant (p<0.05) bivariate relationship with EPDS. Associations were considered significant at p<0.05.
ReSultS
SoCio-deMogRAphiC ChARACteRiStiCS
Of the 615 women invited to participate in the study, 8 declined, resulting in a total sample of 607 participants (response rate 98.7%). The mean age of the women was 28.5 (standard deviation (SD) 5.8) years, with a range of 18 -51 years. One hundred and eighty-seven (30.8%) of the participants had an infant aged 1 -10 weeks, 223 (36.7%) an infant aged 11 weeks -6 months and 197 (32.5%) an infant aged 7 -12 months. Thirty-five per cent had grade 12 or higher formal education, 53.6% grade 8 -11 education, and 11.4% grade 7 or less education. Most postnatal women (69.6%) had never been married, 28.4% were married or cohabitating and 2% were separated, divorced or widowed. Almost all came from a black African population group (98.3%), with the main ethnic groups being Ndebele (27.8%), Northern Sotho (26.8%) and Zulu (26.0%). Economically, few mothers were employed (11.4%) or receiving money from their partner (23.2%) or family (9.6%), while most received a child care support grant (66.4%) and/or disability grant (3%).
pReVAlenCe And CoRRelAteS of depReSSed Mood
Overall, 45.1% of women reported depressed mood in the postnatal period. Bivariate comparisons are presented in Table I . Having an HIV-positive sexual partner, no alcohol use in the past month, having been diagnosed with a sexually transmitted infection (STI) (other than HIV) in the past 12 months, inconsistent condom use with the primary partner, internalised stigma, discrimination experiences, lack of social support, and the baby's father not accompanying the woman to antenatal care were all found to be associated with depressed mood. Results from multivariable logistic regression are presented in Table II . In multivariable analysis, having been diagnosed with an STI (other than HIV) in the past 12 months, internalised stigma, discrimination experiences and lack of social support were associated with depressed mood.
diSCuSSion
Overall, 45.1% of women reported depressed mood in the postnatal period in the present study compared with 42.2% found in the study conducted by Hartley et al. 5 in Cape Town and 54% meeting DSM-IV criteria for depression among urban primary clinic attendees in Zimbabwe. 28 The study found that the strongest predictors of depressed mood among postnatal women were having had an STI in the past 12 months, internalised stigma, discrimination experiences and lack of social support. In a large Canadian community study STIs among women also increased the risk of depression. 29 Diagnosis with an STI may contribute to the development of depression. 29 Further, in previous studies it was also found that discrimination experiences were common and internalised AIDS stigma was prevalent among people living with HIV/AIDS. 26 The results of the current study show a significant relationship between internalised stigma and depressed mood, and these results concurs with the study conducted by Ross et al., 4 which found self-esteem to be the most powerful predictor of depressive symptoms among HIV-positive postpartum women and Wight's 30 finding that internalised stigma is related to the development of depressive symptoms. Social support was found to be a factor buffering against postnatal depression. In the multivariate analysis, lack of social support remained significantly associated with depressed mood, and this finding concurs with other studies. 5, 14, 31, 32 Having an unintended unplanned pregnancy, the infant being HIV positive and preterm delivery were not associated with a depressed mood in the current study. Tomlinson et al. 33 also found that having an unintended pregnancy was associated with a depressed mood. Alcohol use in the current study was not associated with depressed mood in multivariate analysis, although it reached significance in the bivariate analysis. This concurs with the results of Hartley et al. 5 Other factors that were significantly associated with a depressed mood in the current study in bivariate analysis included having an HIV-positive partner and inconsistent condom use with the primary partner. This seems to indicate that partner dynamics may influence the wellbeing of HIVinfected mothers. 
ConCluSion
The study found a high prevalence of postnatal depression symptoms among HIV-positive women, and that several factors were associated with depression. The development of interventions can specifically address such factors, i.e. encouraging partner involvement campaigns, and training health workers to address their own and mothers' stigma towards HIV. It is feasible to screen for postnatal depression in primary care clinics using peer counsellors. We recommend that screening for postnatal depression and access to mental health interventions should be part of routine antenatal care for all women.
